Effects of acute and short-term administration of tryptophan plus ethanol on noradrenaline and serotonin metabolites in the locus coeruleus.
The effects of acute and short-term administration of tryptophan or tryptophan plus ethanol on serotonin [5-hydroxytryptamine (5-HT)] and two of its metabolites, 5-hydroxyindoleacetic acid (5-HIAA) and 5-hydroxytryptophol (5-HTPL), in the locus coeruleus were investigated in rats by using the microdialysis method. In addition, the acute effects of these drugs on noradrenaline and its metabolite 4-hydroxy-3-methoxymandelic acid (HMMA) were addressed. A single co-administration of tryptophan (50 mg/kg, i.p.) and ethanol (1.25 g/kg, i.p.) did not change the concentrations of either noradrenaline or its metabolite in the locus coeruleus. In contrast, administration of tryptophan (50 mg/kg, i.p.) for three consecutive days caused an increase in the concentration of 5-HIAA, but not that of 5-HT, in the locus coeruleus. Combined administration of tryptophan plus ethanol for 3 days resulted in marked increases in 5-HIAA concentrations in the locus coeruleus, but not in 5-HTPL concentrations. However, administration of ethanol (1.25 g/kg) for 3 days had no effect on the concentrations of 5-HT and its metabolites. The increased 5-HIAA concentration that resulted with combined tryptophan plus ethanol administration was remarkably suppressed by disulfiram. Moreover, in comparison with tryptophan-treated rats, the behavioral sign of teeth-chattering was significantly detected in tryptophan plus ethanol-treated rats, but the enhancement of behavioral signs with combined treatment was markedly suppressed by disulfiram. Results of the current study seem to indicate that the stimulation of 5-HT metabolism in locus coeruleus serotonergic neurons by tryptophan was strengthened by the simultaneous administration of ethanol in short-term experiments, and that the increased 5-HIAA concentrations in the locus coeruleus are responsible for behavioral activation.